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(54) RADIO TRANSMITTER AND CONTROL METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To compensate gain 
fluctuation of a high frequency power amplifier circuit in 
the case of switching transmission power in the radio 
transmitter of a transmission power control type. 
SOLUTION: A prescribed high frequency signal is 
supplied from a variable gain drive amplifier circuit 44. An ~ 
operating state of a plurality of field-effect transistors 
(TRs) of a high frequency power amplifier circuit 45 is 
selected for each group by a bias control circuit 47 
controlled by a transmission power control circuit 46 to 
select transmission power. The transmitter is provided 
with a compensation control circuit 48 including a 
generating means for compensation information to 
compensate a gain fluctuation of the high frequency 
power amplifier circuit in this switching and the 
compensation control circuit controls the gain of the 
drive amplifier circuit under the control of the 
transmission power control circuit 46. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The RF power amplification means containing two or more active elements classified 
into two or more groups, and an information generating means to generate the transmitted power 
control information corresponding to the predetermined transmitted power of this RF power 
amplification means. The group control means which switches the operating state of the above- 
mentioned active element of the above-mentioned RF power amplification means for every 
above-mentioned group based on the above-mentioned transmitted power control information 
from this information generating means. It is the wireless sending set which equips the above- 
mentioned RF power amplification means with the adjustable gain magnification means for 
supplying a predetermined RF signal. A generation means of compensation information to 
compensate gain fluctuation of the above-mentioned RF power amplification means at the time 
of switching the operating state of the above-mentioned active element for every above- 
mentioned group is included. The wireless sending set characterized by establishing the 
compensation control means which controls the gain of the above-mentioned adjustable gain 
magnification means based on the above-mentioned compensation information and the above- 
mentioned transmitted power control information. 

[Claim 2] The wireless sending set according to claim 1 which is a drive magnification means by 
which the above-mentioned adjustable gain magnification means supplies a RF signal to the 
above-mentioned RF power amplification means directly. 

[Claim 3] The wireless sending set according to claim 1 which is an intermediate frequency 
magnification means by which the above-mentioned adjustable gain magnification means supplies 
a RF signal to the above-mentioned RF power amplification means indirectly. 
[Claim 4] Two or more active elements of a RF power amplification means by which a 
predetermined RF signal is supplied from an adjustable gain magnification means are classified 
into two or more groups. It is the control approach of the wireless sending set which switched 
the operating state of the above-mentioned active element of the above-mentioned RF power 
amplification means for every above-mentioned group based on the transmitted power control 
information corresponding to predetermined transmitted power. The compensation information 
which compensates gain fluctuation of the above-mentioned RF power ampliflcation means at 
the time of switching the operating state of the above-mentioned active element for every 
above-mentioned group is generated. The control approach of the wireless sending set 
characterized by controlling the gain of the above-mentioned adjustable gain magnification 
means based on this compensation information and the above-mentioned transmitted power 
control information. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the suitable wireless sending set of a 
transmitted power control mold for a cellular phone etc., and its control approach. 
[0002] 

[Description of the Prior Art] In many radio communication equipments, such as the former, for 
example, a cellular phone etc., transmitted power control is performed for reduction of power 
consumption, interference reduction with an other station, etc. Based on the indication signal 
from distant offices, such as a received signal level or a base station, by changing the drive 
signal level of a high-frequency power amplifying circuit, it consists of such radio communication 
equipments in many cases so that transmitted power control may be performed. 
[0003] Moreover, in order to raise the effectiveness of the RF power amplification circuit at the 
time of a low transmitting output, the technique which controls the direct current power supplied 
to this RF power amplification circuit from a power source according to transmitted power 
control information is indicated by JP. 1-3 14431. A. JP,6-93631,B, etc. 

[0004] Each reduces a drain current and he is trying to decrease the power consumption of a 
high-frequency power amplifying circuit in these transmitted power control systems changing the 
gate voltage of the field-effect transistor which constitutes a high-frequency power amplifying 
circuit, or by reducing a drain electrical potential difference at the time of a low transmitting 
output. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it was not the ideal linear 
characteristic, in the above transmitted power control systems, the gate voltage pair drain 
current characteristic of a field-effect transistor was restrained by the fall of gain, and 
degradation of a distorted property, also at the time of a low transmitting output, it could not not 
much reduce the drain current of a field-effect transistor, and there was a problem that power 
consumption of a RF power amplification circuit could not be decreased sharply. 
[0006] in order to solve such a problem, these people have already proposed "the RF amplifying 
circuit, sending set. and receiving set" which can boil power consumption markedly and can 
reduce it at the time of low-power output in the patent application on April 27. Heisei 7 
(reference number S95021542). 

[0007] In a proposed high frequency amplifying circuit, two or more field-effect transistors of 
source ground connection are classified into two or more groups, and the high frequency signal 
from an input terminal is supplied to the gate of a field-effect transistor common to the gate of 
all field-effect transistors through two or more capacitors for DC blocking connected in common 
for every group. 

[0008] Moreover, the necessary gate bias voltage from which a field-effect transistor will be in 
operating state or non-operating state is alternatively supplied to the gate of a field-effect 
transistor through a resistor according to the transmitted power directions information from a 
base station for every group. 

[0009] And while all the drains of each group's field-effect transistor are connected in common 
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and a power source is supplied through a high-frequency choke coil, the RF signal of each drain 
of a field-effect transistor is drawn by the output terminal. In addition, it is not necessary to 
necessarily make equal the number of each group's field-effect transistors. 
[0010] When transmitted output power is high, while all groups' field-effect transistor is made 
operating state by the above configurations, when sending-signal power is low, some groups' 
gate bias voltage is switched and it is made non-operating state by them in a proposed high 
frequency amplifying circuit. 

[001 1] As Curve Lp shows to drawing 3 , by this in a proposed RF amplifying circuit at the time 
of the low-power output of 15dBm or less of output power So that a moiety may be mostly 
made into operating state among field-effect transistors Gate bias voltage is switched suitably, 
as a whole, a drain current can be reduced to abbreviation 1/2, and the power consumption of a 
RF power amplification circuit can be decreased sharply, without being accompanied by the fall 
of gain, and degradation of a distorted property at the time of a low transmitting output. 
[0012] However, in the above proposed high frequency amplifying circuits, as Curves Hp and Lp 
show to drawing 4 at the time of the change of output power by control of actuation of a field- 
effect transistor, or not operating, about 1.3dB gain fluctuation arises and the problem that the 
discontinuity of this gain affects the stability of a radio communication equipment or a wireless 
circuit arises. 

[0013] In view of this point, the purpose of this invention is in the place which offers the wireless 
sending set with which gain fluctuation of a RF power amplification circuit can be compensated 
at the time of the change of output power, and its control approach. 
[0014] 

[Means for Solving the Problem] In order to solve said technical problem, the wireless sending 
set by this 1st invention The RF power amplification means containing two or more active 
elements classified into two or more groups, and an information generating means to generate 
the transmitted power control information corresponding to the predetermined transmitted 
power of this RF power amplification means. The group control means which switches the 
operating state of the active element of a RF power amplification means for every group based 
on the transmitted power control information from this information generating means. It is the 
wireless sending set which equips a RF power amplification means with the adjustable gain 
magnification means for supplying a predetermined RF signal. It is characterized by establishing 
the compensation control means which controls the gain of an adjustable gain magnification 
means based on compensation information and transmitted power control information including a 
generation means of compensation information to compensate gain fluctuation of the RF power 
amplification means at the time of switching the operating state of an active element for every 
group. 

[0015] Moreover, the control approach of the wireless sending set by this 2nd invention Two or 
more active elements of a RF power amplification means by which a predetermined RF signal is 
supplied from an adjustable gain magnification means are classified into two or more groups. It is 
the control approach of the wireless sending set which switched the operating state of the 
active element of a RF power amplification means for every group based on the transmitted 
power control information corresponding to predetermined transmitted power. The compensation 
information which compensates gain fluctuation of the RF power amplification means at the time 
of switching the operating state of an active element for every group is generated, and it is 
characterized by controlling the gain of an adjustable gain magnification means based on this 
compensation information and transmitted power control information. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the wireless sending set by 
this invention and its control approach is explained, referring to drawing 1 and drawing 2 . 
[0017] The configuration of the whole gestalt of operation of this invention is shown in drawing 
1 , and the configuration of that important section is shown in drawing 2 . 

[0018] In drawing 1 , since it corresponds to a frequency division Dupleix method, the antenna 1 1 
for transmission and reception is connected to antenna port 12a of the antenna common circuit 
12. This antenna common circuit 12 is equipped with transmitting-side port 12t and port 12r of a 
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receiving side, and the band-pass filter (illustration is omitted) of a predetermined property is 
connected, respectively between antenna port 12a and transmitting-side port 12t and between 
antenna port 12a and receiving-side port 12r. 

[0019] The RF signal from receiving-side port 12r of the antenna common circuit 12 is supplied 
to a mixing circuit 22 through the low noise RF amplifying circuit 21 of a receiving circuit 20. The 
local oscillation signal from the local oscillation circuit 23 is supplied to this mixing circuit 22, and 
the RF signal from the low noise amplifying circuit 21 is supplied to the received-power 
detecting circuit 26 while it is changed into an intermediate frequency signal and supplied to a 
demodulator circuit 25 through the intermediate frequency amplifying circuit 24. 
[0020] While negative feedback of the output of this received-power detecting circuit 26 is 
carried out to the intermediate frequency amplifying circuit 24 and that gain is controlled 
automatically, the output of a demodulator circuit 25 is supplied to the baseband signaling 
processing circuit 31, predetermined signal processing is performed, and receipt information, 
such as a sound signal, is reproduced. The transmitted power directions information from a base 
station etc. is included in the reproduced receipt information, and this directions information is 
incorporated by the microcomputer 32. 

[0021] Moreover, in the baseband signaling processing circuit 31, predetermined signal 
processing is performed to transmit information, such as a sound signal, the output signal of the 
baseband signaling processing circuit 31 is supplied to the modulation circuit 41 of a sending 
circuit 40, and the output of a modulation circuit 41 is supplied to a mixing circuit 43 through the 
intermediate frequency amplifying circuit 42. 

[0022] The local oscillation signal from the local oscillation circuit 23 is supplied to this mixing 
circuit 43. and the intermediate frequency signal from the intermediate frequency amplifying 
circuit 42 is changed into a RF signal, and is supplied to transmitting-side port 12t of the 
antenna common circuit 12 through the drive amplifying circuit 44 and the RF power 
amplification circuit 45. 

[0023] In addition, as for the intermediate frequency amplifying circuit 42, the gain is controlled 
by the transmitted power control signal from the transmitted power control circuit 46. This 
transmitted power control signal is generated based on the received-power detection 
information from the received-power detecting circuit 26, and the transmitted power directions 
information from a microcomputer 32. The above configurations are the same as that of a 
proposed wireless sending set. 

[0024] With the gestalt of operation of drawing 1 , while the bias control circuit 47 which 
performs bias control to the high-frequency power amplifying circuit 45 of a sending circuit 40 is 
formed, the compensation control circuit 48 which performs a gain compensatory control to the 
drive amplifying circuit 44 of adjustable gain is formed. And the transmitted power control signal 
from the transmitted power control circuit 46 is supplied to both the control circuits 47 and 48. 
respectively. 

[0025] The high-frequency power amplifying circuit 45 and the bias control circuit 47 are 
constituted as shown in following drawing 2 . Moreover, the compensation control circuit 48 is 
constituted including a ROM table with the amount of gain fluctuation of the high-frequency 
power amplifying circuit 45 corresponding to the predetermined change-over level and each 
change-over level of transmitted power. 

[0026] As shown in drawing 2 . the RF power amplification circuits 45 of the gestalt of this 
operation are two or more groups 45a and 45b like a proposed RF amplifying circuit.... They are 
two or more field-effect transistors Qal and Qa2 and .. which were classified into 45j, QaL;Qb1, 
and Qb2. ... Qbm.; .. It is constituted including;Cyi. and Qj2, ... Qjn. and all of the source of these 
field-effect transistors Qal-G^jn are grounded. 

[0027] The high frequency signal from an input terminal Ti is supplied through a matching circuit 
2. and the capacitor calcium connected to juxtaposition at the output side and Cb....Cj common 
to the gate of all the each groups' 45a-45j field-effect transistors Qal-Gljn. 
[0028] Moreover, field-effect transistor Qa1-QaL;Qb1-Qbm; .... Necessary gate bias voltage is 
supplied to the gate of;Qj1-Qjn through Resistors Ra, Rb, ... Rj at every each group 45a and 45b. 
... 45j from the bias control circuit 47 controlled by transmitted power control information. 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi^ejje 



2006/07/04 



4/5 ^— V 



[0029] With the gestalt of operation of drawing 2 , the firm gas of gate bias voltage Vg-on from 
which a field-effect transistor will be in operating state is carried out to the gate of the field- 
effect transistors Qal-QaL of 1st group 45a. Moreover, field-effect transistors Qbl-Qbm of the 

2nd - the j-th group 45b 45j; .. Gate bias voltage Vg-on from which a field-effect transistor 

will be in operating state at the gate of;Gyi-Giin through the circuit changing switches 47b, .., 47j 
of the bias control circuit 47, or gate bias voltage Vg-off from which a field-effect transistor will 
be in non-operating state It is supplied alternatively. 

[0030] And while all of the drain of each groups' 45a-45j field-effect transistors Qal-Qjn are 
connected in common and a power source Vdd is supplied through a high-frequency choke coil 
Lch. the RF signal of each drain of field-effect transistors Qal-Gljn is drawn by the output 
terminal To through a matching circuit 3. 

[0031] In addition, it is not necessary to necessarily make equal several L of each groups' 45a- 

45j field-effect transistor, and m n. Moreover, circuit changing switches 47b 47j are made 

into a solid state switch, and can also be integrated like having existing proposed in the same 
manufacture process as field-effect transistors Qal-G^jn. 

[0032] Next, actuation of the gestalt of implementation of this invention is explained. With the 
gestalt of this operation, in the transmitted power control circuit 46. based on the transmitted 
power directions information from a base station etc., transmitted power control information is 
generated, this control information is supplied to the bias control circuit 47 and the 
compensation control circuit 48. and bias control of the high-frequency power amplifying circuit 
45 and the compensatory control of the drive amplifying circuit 44 are performed. 
[0033] And while power control in the RF power amplification circuit 45 is performed as a result 
of this bias control and a compensatory control, in the drive amplifying circuit 44. including a 
compensated part of the gain fluctuation accompanying the power control in the RF power 
amplification circuit 45. gain control is performed and the output level of the drive amplifying 
circuit 44 changes. 

[0034] When transmission by the maximum output of the RF power amplification circuit 45 is 
directed using the transmitted power directions information from a base station etc., all the 
circuit changing switches 47b-47j of the bias control circuit 47 are switched to the n side of 
illustration by the transmitted power control signal generated in the transmitted power control 
circuit 46. 

[0035] In this case, while gate bias voltage Vg-on is supplied to the gate of all the groups* 45a- 
45j field-effect transistors Qal-G^n. all the field-effect transistors Qal-Qjn are made into 
operating state and the output of the RF power amplification circuit 45 serves as max. the 
consumed electric current also serves as max. 

[0036] Moreover, when transmission with the minimum output of the RF power amplification 
circuit 45 is directed using transmitted power directions information, all the circuit changing 
switches 47b-47k of the bias control circuit 47 are switched to the f side of illustration by the 
transmitted power control signal generated in the transmitted power control circuit 46. 
[0037] in this case, gate bias voltage Vg-off The gate of field-effect transistor Qb1-Qbm;..;Qj1- 
Qjn of 45j is supplied, the 2nd - j-th group 45b .... Field-effect transistors Qbl-Qbm; .... 
While;Qj1-Qjn is made into non-operating state While gate bias voltage Vg-on is supplied to the 
gate of the field-effect transistors Qal-QaL of 1st group 45a, only field-effect transistors Qal- 
QaL are made into operating state and the output of the RF power amplification circuit 45 
serves as min, the consumed electric current also serves as min. 

[0038] And while circuit-changing-switch 47b of the bias control circuit 47 is switched to the n 
side and circuit-changing-switch 47j is switched to the f side, corresponding to the value of the 
middle output as shown in drawing 1 when transmission with the middle output of the RF power 
amplification circuit 45 is directed using transmitted power directions information, a residual 
circuit changing switch (illustration is omitted) is suitably switched to either n side or the f side. 
[0039] In this case, gate bias voltage Vg-off While the gate of the j-th field-effect transistor 
Cyi-Gljn of group 45j is supplied and field-effect transistors GJjl-Cyn are made into non- 
operating state at least Gate bias voltage Vg-on is supplied to the 1st and 2nd groups* 45a and 
45b gate of field-effect transistor Qa1-QaL;Qb1-Qbm. Field-effect transistor Qa1-QaL;Qb1- 
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Qbm is made into operating state. A residual group's (illustration is omitted) field-effect 
transistor According to the value of a middle output, it considers as the condition of actuation or 
un-operating [ either ]. and each the output and the consumed electric current of the RF power 
amplification circuit 45 serve as a middle proper value of maximum and the minimum value. 
[0040] In the compensation control circuit 48, based on the above ROM tables, the amount of 
gain fluctuation corresponding to each change-over level of the transmitted power of the RF 
power amplification circuit 45 is set up, this amount of gain fluctuation is ****(ed), and control of 
the drive output of the drive amplifying circuit 44 is performed in the case of the above 
transmitted power change-overs in the RF power amplification circuit 45. 

[0041] That is, when reducing transmitted power, in the high-frequency power amplifying circuit 
45. as mentioned above, by the bias control circuit 47, the number of the groups of operating 
state decreases [ a field-effect transistor ], and the gain of the high-frequency power amplifying 
circuit 45 falls. 

[0042] In this case, in the compensation control circuit 48. based on a ROM table, a part for the 
gain fall of the RF power amplification circuit 45 is set up, and a control signal which raises the 
gain of the drive amplifying circuit 44 by this gain fall is generated. 

[0043] Moreover, when increasing transmitted power, in the high-frequency power amplifying 
circuit 45, as mentioned above, the number of the groups of operating state is increased for a 
field-effect transistor by the bias control circuit 47, and the gain of the high-frequency power 
amplifying circuit 45 goes up. In this case, in the compensation control circuit 48, based on a 
ROM table, a part for the gain rise of the RF power amplification circuit 45 is set up, and a 
control signal to which the gain of the drive amplifying circuit 44 is reduced by this gain rise is 
generated. 

[0044] Thereby, the gain fluctuation accompanying the power control in the RF power 
amplification circuit 45 is compensated in the drive amplifying circuit 44. 

[0045] Although the gain fluctuation accompanying transmitted power control of the RF power 
amplification circuit 45 was compensated, you may make it compensate the gain fluctuation 
accompanying transmitted power control of the RF power amplification circuit 45 with the gestalt 
of implementation of a gestalt] **** of operation of others [ □ in the intermediate frequency 
amplifying circuit 42 of the preceding paragraph in the drive amplifying circuit 44 in front of the 
RF power amplification circuit 45 further. 

[0046] Moreover, with the gestalt of above-mentioned operation, as an active element of the 
high-frequency power amplifying circuit 45, although the field-effect transistor was used, a 
bipolar transistor may be used. 
[0047] 

[Effect of the Invention] As explained above, according to this invention, the operating state of 
the active element of a RF power amplification circuit can be switched for every group, and the 
gain fluctuation at the time of controlling transmitted power can be compensated. 

[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2006/07/04 



or,ui>-o^JOo>,A LDESCRIPTION OF DRAWINCiS] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



1/1 V 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the whole gestalt of operation of 
the wireless sending set by this invention. 

[Drawing 2] It is drawing showing the configuration of the important section of the gestalt of 
operation of this invention. 

[Drawing 3] It is drawing for explaining actuation of an example of the wireless sending set 
proposed previously. 

[Drawing 4l It is drawing for explaining actuation of an example of the wireless sending set 
proposed previously. 
[Description of Notations] 

1 1 — antenna. 12 — antenna common circuit, and 20 — a receiving circuit, 21 — high 
frequency amplifying circuit 25 — demodulator circuit, and 26 — a received-power detecting 
circuit, 31 — baseband signaling processing circuit. 32 — microcomputer, and 40 — a sending 
circuit, 41 — modulation circuit. 42 — intermediate frequency amplifying circuit, and 44 — a 
drive amplifying circuit, 45 — high-frequency power amplifying circuit, a 46 — transmitted power 
control circuit, and 47 — a bias control circuit. 48 — compensation control circuit, and Qal - a 
G^n — field-effect transistor 

[Translation done.] 
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DRAWINGS 

[Drawing 3] 
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[0 00 9] ^ LT. #:?^yl^7^£0«#^* h ^ Vv?:^ 

[0010] ±a!<73<i; p j; . ^n^soiSPS? 

^^^T :^'^£W-m^xmi['mm;iZ-t^. 

[0011] . gt«^^i@ijl^ii-SlllSST- 

50 5 dBmaT?5&ffl:^^Jz:±, te#^a*;-7>'vXi?7> 
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[0 0 121 Lf}>Lti:fMb. ±M(0 X 0 fj^^^m(D^m 

ia4iCfti^Hp, Lp-C^J;p{;i, 3dB£0?IJ 
#^tt)>i5^CTL*l\ r(DflJ#CD^5$^^5. 10 

[0 0 13] r(05l?q(7>B6<jfi, tii:fJ 

[0 0 141 

^^&A^h(o-^mj3mm^m^m-^\'^x. mmmm:f3 

-ii^x. -^mm^wm's^^(Dmn^mmr?3mmmm^ 30 
[0 0 151 m2(Dz<7>mmz.iiiimwmtmm. 

[0 0 161 

immcommffymm] sxt. 0 1 Soio*® 2 <i:#bb l^^ 
[00 1 71 zcomm<Dm&(Dmm(D±i^<Dmf&'kmi 

[0018] 01 ;-*5V^T, mi&Mi^m7'=2.-:fv-^ x:^ 
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-^*ffllHl8S 1 2 (^T^'T^^.-K- M 2 a {'^l^^nSo 

^^-/u^ mmtm^) r^-x-t-Ttt— m 2 a 

ftftiJjK— M 2 t icorair. TVt'^tH— h 1 2 a t§: 
[00191 7- >"7^-t-*ffl[E]S& 1 2 (DgrfsftiJ^- K 1 2 

r *^e>»«;ii^m-^2i^ ^miHi^2 o 

«;MlEl5S2 1 SriiCT. >1-g-lEl^2 2{ctt*&^n5, rtO 
^g-g-|HlSS2 2!:iil, m^ffi[H]SS2 3;a^eco^gi5|g«m 

^•Amfr^^t'.xis'o . i&mMm(MiEi^2 it^h<7:>nm^ 

[00 2 01 :i (7>S:^a«;^)^^*^lEJSS 2 6 coai:^;i5"t'raJi 

^^m^3nzmm^ri.x. m^com^-mmim^ 
^tiXisy)^ rcoti^W«;iS'v-f ^'D3:^fc°3.-^'3 2 

[002 11 ^fci. -i— ;^/<>' Kft^^aiH]^3 1 iCdS 
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[0 0 2 21 ^cr)U-k^^4 3{c(i, ^g|5|gti(H]8S 2 3 
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[0 0 2 31 t^i^. fpmmmmi^m^4 2(i. ii^ta;:^ 
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[00 2 41 01 comMcommxix ^m^m4 0 sofs 
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[002 51 '^m-i^mtimm]Bi^4 5 i:^<^T:^^mm 
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[0 0 2 81 S#^*h^>v=;^^'Qal~QaL ; 

Qbl~Qbni Qjl~QjnCDy— h!z{±. i||ft'S:;^( 

mnSSRa. Rb, • ■•. RjtriiCT, ^^/l — :/4 
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5 a £73S|?-?§bm h7>'-:^:^^Qal~QaL0?'/— F-f^tt, 
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[00 3 1] 7°4 5 a ~4 5 j CD||#^ 

-r^£>^tt!feV\ ^7t, ^0^;t;^'Y 5/^4 7 b, ■ 
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[003 3] ^ LT. r <7>^ w r io^MfSfJ^ 

mt^niyiCl^hMz.^ SHliHa$IllI8S4 4f^*5VNTf±, ^ 
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[0034] S«!l^3teif75>P>(Diimm;^m^t^!c J; 
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^tl-fc^. il^ftm:^ftiJ<^[H]SS4 6^c*5V^-C:fe5)c$tl./c 
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[004 51 Zi&<D^<7ymm2 ±^<o^(DMmx- 

m^i^®m\U 4 2 ;c:*5V iS^&tt;^iS#ilH]K 4 5 
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